Sir,

It is a well-established fact that endocrine disorders such as hypothyroidism, hyperthyroidism, and parathyroid disorders can cause hair loss. In thyroid dysfunction, other than scalp hair, hair on other parts of the body may also be affected, such as eyebrows and body hair. Diffuse hair loss is sometimes the presenting symptom of hypothyroidism.\[[@ref1]\] It is well-known that thyroid hormone is essential for the development and maintenance of the hair follicle. Trichograms from the parietal and occipital areas in a study showed increased dysplastic and broken hairs strengthening the view that alopecia in thyroid disease is not caused by changes within hair cycle, but probably by impaired hair quality.\[[@ref2]\]

Although, there are many studies relating to thyroid and hair loss they are all based on a univariate analysis. Here, we have attempted to study multiple variables of alopecia with relation to thyroid disorder.

All patients who attended the clinic from December 2007 to December2009 (25 months) with the complaints of hair loss of any part of the body were seen and classified into diffuse alopecia, alopecia areata, androgenetic alopecia, cicatricial alopecia, alopecia totalis, alopecia universalis, madarosis, diminished facial hair (moustache and beard), and diminished body hair based on clinical diagnosis. They were again categorized sex wise and age wise and the relationship of each group to thyroid disorder was studied. Any associated clinical condition with each type of alopecia was noted and again their relation to thyroid dysfunction was recorded. All patients were tested for thyroid stimulating hormone (TSH) and auto antibodies to thyroid peroxidase (TPOAb) by electro-chemiluminescence immunoassay, a third generation assay with a sensitivity of 0.001 mIU/L. The reference range of test values for TSH are as follows: Euthyroid: 0.4-4, hyperthyroidism: \<0.1, subclinical hypothyroidism: 4-20, hypothyroidism: \>20. TPOAb values below 60 U/ML were considered normal. Definitions used were: Euthyroid: Normal values of TSH and TPOAb, hypothyroid: Patients with an increased TSH and TPOAb and those with raised TSH but normal TPOAb, hyperthyroid: Patients with subnormal TSH values and normal TPOAb and those with subnormal TSH and raised TPOAb, subclinical: Patients with normal TSH but raised TPOAb. Data were analyzed using the Statistical Package for the Social Sciences (SPSS) Version 16.0 (IBM Inc, USA).

A total of 1232 patients were seen during a period of 25 months. The main types of alopecia seen were diffuse alopecia (71.35%), alopecia areata (11.8%), and androgenetic alopecia (14.29%). The others comprised of alopecia totalis (0.16%), alopecia universalis (0.41%), cicatricial alopecia (0.32%), madarosis (0.89%), diminished/absent facial hair (0.57%), and diminished body hair (0.16%). Since, the sample size of these was small they were clubbed together as "others" in the analysis. A significant difference between females and males was seen in diffuse alopecia and androgenetic alopecia. In the case of alopecia areata, no significant difference was noticed between females and males \[[Table 1](#T1){ref-type="table"}\]. It was found that there was a significant difference in thyroid dysfunction with respect to sex (*P* \< 0.001). Initially patients were analyzed on a decade basis that is, 0-10 years, 11-20 years, 21-30 years, 31-40 years, 41-50 years, and \>50 years. However, as the number of patients in some of the groups were nil or very small, they were regrouped into three groups for ease of analysis into 0-20 years, 21-40 years, and more than 40 years. More number of patients with complaints of alopecia was seen in the 21-40 age groups. Of this diffuse alopecia was the commonest (44.64%) followed by androgenetic alopecia. In the age groups of 0-20 years and 21-40 years thyroid dysfunction was seen more in alopecia areata and diffuse alopecia, showing almost equal prevalence, whereas in the group above 40 years thyroid dysfunction was noted more in alopecia areata and androgenetic alopecia (50%). Here, again there was a significant difference in thyroid dysfunction with respect to age (*P* \< 0.001) \[[Table 2](#T2){ref-type="table"}\]. It was seen that as age advanced the thyroid dysfunction associated with alopecia also increased and this was reflected in all types of alopecia.
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Thyroid, alopecia, age cross-tabulation
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The main associations seen were urticaria, ichthyosis, hirsuitism, psoriasis, seborrheic dermatitis, acanthosis nigricans, premature greying, and acne. Other conditions such as lichen planus, systemic lupus erythematosis steatocystomas, para-psoriasis, facial pigmentation, lichen amyloidosis, herpes genitalis were seen in very small numbers and as the sample size was very small, they were all considered together as "others." The relationship of these associated conditions with thyroid abnormality is given in [Table 3](#T3){ref-type="table"}. Although, madarosis is commonly stated to be associated with thyroid dysfunction in our study we found only 11 patients to be havingmadarosis and out of that only 2 patients showed thyroid dysfunction out of which 1 was hypothyroid (1%) and the other was in the subclinical group (1%). Premature greying was the most common association seen. Significant association with alopecia and thyroid dysfunction was found in urticaria (62.5%), vitiligo (50%), acanthosis nigricans (43%), premature greying (25%), hirsuitism (27%), psoriasis (27%), seborrheic dermatitis (25%), and ichthyosis (18%). Other conditions seen associated could be considered incidental as sample size was very small.
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Relationship between thyroid dysfunction and clinical associations
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The present study has described the different patterns of alopecia seen among a cross-section of alopecia patients and their relation to thyroid dysfunction, age, sex, and associated conditions. Such a comprehensive study is not available in the literature. As this is a descriptive study only there is no scope for comparison with a normal population. It is worth mentioning that a cross-sectional population survey conducted among the residents of urban coastal area of central Kerala, similar to our locality, showed a high prevalence of thyroid dysfunction (19.6%) among the adult population, where females predominated over males (23.6% vs. 13.3%),\[[@ref3]\] similar to the results in our study, where females were more among alopecia patients and also with thyroid dysfunction. This is in keeping with other studies of the general population where women were found to have a higher prevalence of thyroid dysfunction. In the higher age group also women prevailed as thyroid dysfunction is more in perimenopausal and postmenopausal women.\[[@ref4]\] Thyroid dysfunction is reported in children with alopecia areata and our study also showed a high prevalence of thyroid dysfunction in the group 0-20. Hence, routine screening of all children coming with any type of alopecia is recommended.

Thyroid autoimmunity is well documented in alopecia areata. In androgenetic alopecia multilayered interactions between thyroid hormones and androgens may contribute to the development of alopecia. In females, significant hypophyseal hypothyroidism may play a role in androgenetic alopecia.\[[@ref5]\]

In the screening tests for thyroid, TSH assay methodology has undergone dramatic improvements that have revolutionized strategies for thyroid testing and firmly established TSH as the first-line thyroid function test to assess thyroid hormone status for most of the clinical conditions.\[[@ref6]\] Both thyroglobulin and thyroid peroxidase antibodies are markers of thyroid autoimmunity. They are found in a small percentage of the normal population. TPOAb, in addition to anti-thyroglobulin antibody, was a clinically useful marker for defining autoimmune thyroid diseases and for detecting an underlying autoimmune process in the thyroid. From the clinical point of view thyroglobulin antibody are less prevalent than TPOAb and less useful than TPOAb for prediction of thyroid dysfunction.\[[@ref7]\] Raised TPOAb is a good predictor of hypothyroidism and other autoimmune disorders.\[[@ref8]\] High levels of thyroid antibodies with raised TSH strongly suggest progression to overt hypothyroidism.\[[@ref9]\]

Skin findings observed in thyroid dysfunction at a study at Numune Education and Research Hospital in Ankara, Turkey were chronic urticaria (6.8%), vitiligo (6.8%), diffuse alopecia (6%), acne vulgaris (5%), and acne rosacea (306%). In our study, patients were seen to have significantly higher association of urticaria and vitiligo as co-association of alopecia with thyroid dysfunction.

The present study has its limitations. Screening for thyroid was based on TSH and TPOAb which are good markers for the purpose. It was not followed-up with additional tests as many of the patients could not afford the cost. However, based on our observations, we recommend that all patients coming with alopecia, irrespective of the pattern of alopecia should be screened for thyroid and TSH and TPOAb are good screening tools and cost effective.
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